Eleven cases ofidiopathic giant cell myocarditis are described. The 
Eleven cases ofidiopathic giant cell myocarditis are described. The pathologicalfeatures are unmistakable with serpiginous areas of myocardial necrosis, at the margins of which giant cells can be seen on histological examination. The aetiology of the condition remains obscure but associatedpathology suggests that altered immunity may be a factor. The rapid clinical course is, however, highly suggestive of an infective cause though none has been found. This paper draws attention to a fatal form of acute myocarditis characterized by serpiginous areas of myocardial necrosis as seen at necropsy and giant cell formation observed histologically. The giant cells are derived from viable muscle fibres at the periphery of the areas of necrosis and the histological picture is distinct from the giant cell granulomas of sarcoidosis or rheumatic fever. The best name for this entity seems to be idiopathic giant cell myocarditis.
Subjects and methods
A review of hearts collected by, or submitted to, us over the past 9 years showed ii cases of idiopathic giant myocarditis. Clinical details are given in the Table. Fresh cardiac tissue was available for virological studies in 7 and ultrastructural study in 3 cases. Serum obtained at necropsy was screened for toxoplasma antibodies in 7 patients but was not suitable for detection of autoantibodies to muscle or thyroid.
In attempting virus isolation, ground-up fresh myocardium was used in conjunction with primary cell lines of human embryonic kidney and rhesus monkey kidney. Toxoplasma titres were estimated by the toxoplasma dye test (Sabin and Feldman, I948) . Material for electron microscopy was fixed in gluteraldehyde with post-fixation in osmium tetroxide by entirely conventional technique (Sabatini, Bensch, and Barrnett, I963 Results All cases showed serpiginous areas of necrosis in the myocardium allowing an easy naked eye diagnosis at necropsy (Fig. i) . Both ventricles were equally affected. In 3 cases atrial muscle was heavily involved, the remaining hearts showing only microscopical atrial lesions. Where the clinical course exceeded a few days, left ventricular dilatation and mural thrombus formation were seen. No pericarditis or endocarditis was noted.
Histological examination confirmed the presence of areas of muscle necrosis with giant cells at the margins. Sections taken in a plane longitudinal to muscle fibres (Fig. 2) show these giant cells to be contiguous with adjacent muscle cells and probably to be derived from them. Ultrastructural studies of 3 cases, greatly marred by post-mortem artefact, showed the giant cells to contain myofibrils.
Within the areas of necrosis a florid histiocytic and eosinophilic cell infiltrate was consistently seen, the adjacent myocardium being without abnormality. Routine necropsies on these patients revealed a wealth of additional systemic disease including two thymic tumours. One was anaplastic, possibly an alveolar rhabdomyosarcoma, the other a spindle cell thymoma. One patient had systemic sarcoidosis with pulmonary, nodal, splenic, and liver grunulomata. Two had a severe degree of thyroiditis of the Hashimoto type; in one of these thyrotoxicosis had been present some years previously. No patients had received drug therapy within 6 months of death other than thyroxin in the 2 cases of thyroid group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from The distinctive and interesting feature of this form of myocarditis is the formation of giant cells from myocardial muscle cells. The reaction is reminiscent of skeletal muscle regeneration following injury. The histological picture is quite distinct from the follicular granulomata of sarcoid (Fleming, I973) , or the interstitial granulomata of rheumatic fever and its variants (Husband and Lannigan, i965; Gillie and Fox, I968) , or the vascular lesion of Wegener's granulomatosis in the myocardium (Walton, 1958; McCrae and Childers, I964) . The name of Fielder (Magalini, I97i) has been associated with a progressive fatal myocarditis but his description was essentially clinical and, while it is likely that some of his cases were of the idiopathic giant cell type, the eponym is best avoided.
It must be admitted that the aetiology of this condition remains totally obscure. The sudden onset, fever, and inflammatory response could suggest viral or other infection but we, like others, have failed to isolate or obtain serological evidence of any organism. The significance of this negative finding however is dubious with postmortem material. Initiation of giant cell formation in cells affected by virus is well recognized in other tissue.
An association with thymomas usually of the spindle cell type is well recognized (Funkhouser, I96I; Langston, Wagman, and Dickenman, I959; McCrea and Jagoe, I963). The sarcoma seen arising from the thymus in Case 3 may represent a histogenesis from the striated muscle found in the infant thymus and to our knowledge an association of this tumour with giant cell myocarditis is not recorded. An association of idiopathic giant cell myocarditis with disseminated lupus erythematosus is recorded (Funkhouser, I96I) and with thyrotoxicosis (Hudson, I970).
Idiopathic giant cell myocarditis-a distinctive clinico-pathological entity i95
Sarcoidosis affecting the myocardium usually retains its easily recognized follicular granulomata. The occurrence of idiopathic giant cell myocarditis in patients with systemic sarcoidosis (Dulling, I956) is recorded and has been seen once in our series.
It is tempting to suggest that the common factor present in the diverse conditions associated with idiopathic giant cell 
